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Abstract:

The aim of this study was to assess the awareness of final-year dental students at Guilan University of Medical Sciences regarding laser applications in dentistry. With the rapid development of laser technology and its increasing use in dental practice, laser safety precautions for both patients and professionals are of paramount importance. It was a descriptive-analytical cross-sectional study that included 78 students and used a structured questionnaire with demographic, general knowledge, and awareness questions. Awareness was classified as poor, moderate, or good, depending on the score between 0 and 17. It was found that 73.1% of the students had moderate awareness, 25.5% had poor awareness, and only 6.4% had good awareness about laserapplications. There was no connection between awareness and age, yet a highly significant relation between the students' GPA and their awareness level existed. The research concludes that awareness of laser applications in dentistry is moderate among the students, and more educational activities are needed to raise this awareness.
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Introduction:
In the past two decades, the use of lasers in dentistry has gained significant attention as an innovative and effective technology (1). Numerous reports and studies conducted by academic institutions, laser manufacturing companies, and various scientific associations worldwide have explored the applications of this technology in dental practice (1). More than 17 years have passed since the approval of certain types of lasers by the U.S. Food and Drug Administration (FDA) for soft tissue oral and periodontal surgeries, as well as for the treatment of dental caries 1. Since then, several manufacturers have begun the mass production of these devices, and today many dentists in the United States and Europe are equipped with various types of lasers for dental treatments 2. Although exact statistics in respect to the use of this technology are not available, estimates and reports from the American Dental Association and laser associations of various countries have indicated that a significant percentage of dentists in these countries use lasers in their treatments (2). Moreover, questionnaires conducted among patients outlined that more than 60% of them like lasers as treatment methodology in dental clinics and prefer it to traditional ones 1.
Laser technology in dentistry is recognized for its unique features, including contact-free surgery, minimal bleeding, rapid healing, and high efficacy (2). These characteristics have made lasers an advanced and effective treatment tool in dentistry, gaining the satisfaction of many patients (3). However, the use of this technology requires precise training and specialized skills, which many dentists may not have acquired (2).
his technology was first introduced for dental applications in the 1960s and has gradually expanded in use over the past decades (3). Currently, various types of lasers are available for dental use, and this technology is rapidly advancing (4) However, many dental students remain unaware of the effective applications of lasers in dental treatments due to a lack of sufficient theoretical and practical training (5). Moreover, a lot of dentists still depend on traditional and classic methods that were studied during their educational process and do not incorporate modern technologies like lasers into their practices. 5.
Lasers can play a significant role in reducing patient stress and anxiety during dental treatments. Thus, their use, especially in procedures related to high levels of stress, can improve patient satisfaction and facilitate the treatment process itself (6). Besides, lasers are widely used in different branches of dentistry, such as restorative dentistry, oral surgery, pediatric dentistry, and soft tissue oral treatments (7).
Considering the high development of laser technology in dentistry, as well as the broadening field of applications, one might say that an important problem that arises is lack of scientific and practical awareness amongst dental students, which leads them to the proper handling of lasers (8). The problem is that many students are not properly exposed to the uses of this technology in school, and thus when they enter professional life, they cannot use lasers in dental procedures. Moreover, insufficient training in clinical courses and ignorance about the advantages and uses of lasers can be considered another critical reason for the unsatisfactory employment of this technology throughout the country 9.
In Iran, while most of the steps have been taken for the utilization of lasers in dentistry, this technology has not yet been fully and efficiently used in dental treatments.10 This study was thus conducted with the aim of evaluating awareness among dental students at Guilan University of Medical Sciences regarding laser applications in dentistry. This research may help identify strengths and weaknesses in the training of dental students regarding laser usage and improve their awareness in this regard.
Methods:
This cross-sectional descriptive-analytical study was conducted in 2024 on the students of the last year at Guilan University of Medical Sciences, consisting of a total number of 78 dental students. All the subjects were given detailed information about the nature of this study. Informed consent forms were collected from every student. This study was done after receiving ethical approval with the reference number 3.089 IR.GUMS.REC.140. This is intended to include all eligible students to assess the performance of all final-year students at the Faculty of Dentistry, Guilan University. The inclusion criteria include all the students who agreed to participate in the study and to answer the questionnaire in full, while exclusion criteria are the questionnaires that are not fully filled.
Data collection was carried out by means of a questionnaire prepared based on the study "The Awareness of General Dentists in Rasht City Regarding the Application of Lasers in Dentistry" by Bagheri et al. (2010). The first part of the questionnaire was the socio-demographic part, which included age and gender information, and the second part of the questionnaire had a total of 20 questions that evaluated the knowledge related to the awareness of laser use in dentistry. Questions 4 to 20 were used to measure awareness.
The students were scored as correct or incorrect; for each correct answer, 1 point was assigned while for an incorrect answer, 0 points were given. Thus, the awareness score for each student ranged from 0 to 17. Scores were then categorized into three levels based on the score: poor, 0-5; moderate, 6-11; good, 12-17.
In this regard and before the research, the content validities of the questionnaire were checked by 10 dental experts in Guilan. Through expert opinions, Content Validity Index and Content Validity Ratio were calculated. The reliability of the content validity was 0.98, and its value was 1 for content validity ratio; hence, they were appropriate. Reliability was estimated using a tool for which 20 questionnaires were distributed among students; the Cronbach's alpha coefficient was calculated to be 0.789, which means that this tool has an acceptable reliability.
Statistical Analysis:
Qualitative variables were analyzed with frequencies and their respective charts. Quantitative variables were summarized calculating average and standard deviation. Proportion tests were carried out for 5% level of significance in the context of an inferential statistic. For comparison of proportions, t-tests or ANOVA were used when the variables presented normal distribution; otherwise, non-parametric Mann-Whitney U test and Kruskal-Wallis test. In the correlation analysis of the relationship between awareness with age and gender variables, a correlation coefficient, Chi-square test, and Fischer's exact test were determined. All these analyses were done using SPSS, version 26.
Results:
The present study will be performed to ascertain the level of awareness about lasers and their applications in dentistry among final-year dental students at Guilan University of Medical Sciences in 2024. A total of 78 final-year students participated in this study.
Of the subjects, 46.2% were male and 53.8% were female. The age group of 26 to 30 years had the highest frequency of 52.6%, while the mean age for all subjects was 26.99 ± 2.18 years. In addition, GPA was most frequently within the range of 16 to 17 (43.6%), whereas it had the lowest frequency above 17 (6.4%). The mean GPA of the students was 16.08 ± 0.73.
It was noted that students made more mistakes in 8 questions while assessing the students' awareness by the 17 questions of the questionnaire, as seen from Table 2. Besides, 53.8% of students are not able to recognize the best laser for hard tissue, whereas 52.6% selected correctly regarding the best laser for soft tissue. Such questions are "What is the best laser for bleaching?" and received a response of 87.2% with incorrect answers and "Which laser is used for caries detection?" which showed 71.8%
In all, 25.5% of the students had poor awareness, 73.1% had average awareness, and 6.4% had good awareness.

The statistical analysis revealed that the level of the students' awareness correlated well with gender at p = 0.017, whereby the male students expressed higher average awareness compared to females. Equally, higher awareness was found to be significantly associated with higher GPAs of the students, p = 0.011. However, the age is not significantly correlated with the level of awareness of the students since its p > 0.05.
Discussion:

The introduction of lasers into dentistry has brought significant improvements in the quality and speed of treatments (11). This technology is used in various treatments, including both general and specialized dental procedures, and allows for better outcomes (12). However, the proper use of lasers requires adherence to strict safety protocols for both the dentist and the patient (2). The type of laser, technique of application, position of the beam, and nature of treatment can affect the quality of the treatment and the outcome. Thus, dentists must be adequately trained in the application and safety principles of lasers 2.
It has been demonstrated that, in most cases, general dentists have very limited knowledge regarding the use of lasers, especially when it comes to safety and different laser applications (4). The same problem exists among dental students (5). Because dental students will soon enter practical life, the evaluation of their understanding may greatly help to outline the deficiencies and strengthen educational prospects in this area. This study was conducted, therefore, to investigate the extent of awareness among dental students at Gilan University about lasers and their applications in dentistry.
Results have evidenced that the respondents have an average level of understanding of lasers in dentistry. It can be said while students have gotten 8 questions out of the total number of 17 questions incorrectly; and though 61% of all students correctly answer all the safety questions, many made mistakes when an appropriate laser identification for different indications was requested. For example, the hard tissue suitable laser was identified by only 46.2% of students, while a soft tissue suitable laser was identified by 52.6% of students correctly. Furthermore, 85.9% think that buying the laser device will enable them to carry out all dental procedures, which is also an incorrect piece of information. This study also brought to light that most of the students had scanty knowledge regarding lasers in dentistry about their application in bleaching, caries detection, canal sterilization, and hemostasis.
These findings are in agreement with the results of other international studies. For instance, in the study by Harini et al. (13), a large number of dentists had average or poor knowledge about lasers. In the same way, in the study by Akshafa et al. (14), although most of the students had awareness about the use of lasers in dentistry, some of them did not have enough knowledge about the proper use of lasers. Moreover, studies like those by Kadam et al. (15) and Jiashri et al. (16) showed that most of the students were not properly trained in respect of laser technology, and more teaching courses are required in this area. These also support the present study and again point out inappropriate training in this regard.
Furthermore, many other studies have also voiced strong calls for the increase in education on dental laser technology. For instance, the studies by Mishra et al. (17) and Al-Joubaier et al. (18) demonstrated that a majority of students lacked adequate awareness in the use of lasers in dentistry and needed further theoretical and practical training. These reports go on to illustrate that even with comprehensive utilization, lasers in dentistry face severe deficits in terms of education and awareness that ought to be achieved.
Furthermore, the present study identified awareness of dental students related to gender and academic performance. The male students knew better about lasers than the female students, as did the students with higher grades. This finding was claimed by other similar studies due to the reasons that factors such as gender and success in academics can influence the awareness of modern dental technologies among students.
This thus forms the basis of this study's conclusion that specialized training courses and workshops on dental lasers are needed to enhance the level of awareness among students, particularly those in their final year who are soon to join the workforce. Many students, despite the average level of awareness observed in this study, were unfamiliar with the specific applications of lasers in different areas of dentistry. This greater emphasis on education in this field, therefore, together with providing them with precise and scientific information, can be decisive in raising treatment quality and the proper use of lasers in dentistry.
Conclusion:
This study has identified that the level of awareness related to the application of lasers in dental treatments was found to be average among students of dentistry. Besides, male students and those of higher academic scorings are more aware. More research evidence is needed because of the few similar studies conducted in this regard. In the light of the insufficient information the students possess regarding types of lasers applied in dental treatments, detailed and professional trainingcourses are recommended. If necessary, some curricula for dental students should be revised.
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	mean ±SD
	Frequency distribution(percentage)
	variable

	
	
	Gender

	
	36(46.2%)
	Male

	
	42(53.8%)
	Female

	26.99±2.18
	
	Age

	
	
	20-25

	
	
	26-30

	
	
	31-35

	16.08±0.73
	
	GPA

	
	11(14.1%)
	14-15

	
	28(35.9%)
	15-16

	
	34(43.6%)
	16-17

	
	5(6.4%)
	Above17


Table 1 Demographic characteristics and the mean and standard deviation of age and GPA of the students

	Question Number
	Question
	Answer
	Frequency and Percentage

	1
	Does laser use require specific safety measures?


	Incorrect
	17 (21.8%)

	
	
	correct
	61 (78.2%)

	2
	For whom should laser safety be ensured?
	Incorrect
	33 (42.3%)

	
	
	correct
	45 (57.7%)

	3
	Which part of the body is most likely to be harmed if laser safety is not maintained?
	Incorrect
	46 (59.0%)

	
	
	correct
	32 (41.0%)

	4
	Can failure to observe laser safety cause a fire?
	Incorrect
	17 (21.8%)

	
	
	correct
	61 (78.2%)

	5
	Can all dental procedures be performed with a laser device?
	Incorrect
	67 (85.9%)

	
	
	correct
	11 (14.1%)

	6
	What is the most commonly used type of laser in dentistry?
	Incorrect
	48 (61.5%)

	
	
	correct
	30 (38.5%)

	7
	Are lasers for hard and soft tissue different?
	Incorrect
	31 (39.7%)

	
	
	correct
	47 (60.3%)

	8
	Is it easy to use a laser device after purchasing it?
	Incorrect
	11 (14.1%)

	
	
	correct
	67 (85.9%)

	9
	Does working with a laser device require specific training?
	Incorrect
	39 (50.0%)

	
	
	correct
	39 (50.0%)

	10
	Does laser use in a dental office affect patient acceptance?
	Incorrect
	34 (43.6%)

	
	
	correct
	44 (56.4%)

	11
	What is the best laser for hard tissue?
	Incorrect
	42 (53.8%)

	
	
	correct
	36 (46.2%)

	12
	What is the best laser for soft tissue?
	Incorrect
	37 (47.4%)

	
	
	correct
	41 (52.6%)

	13
	What is the best laser for bleaching?
	Incorrect
	68 (87.2%)

	
	
	correct
	10 (12.8%)

	14
	Which laser is used for caries detection?
	Incorrect
	56 (71.8%)

	
	
	correct
	22 (28.2%)

	15
	What is the best laser for sterilizing the root canal?
	Incorrect
	46 (59.0%)

	
	
	correct
	32 (41.0%)

	16
	What is the best laser for controlling bleeding?
	Incorrect
	52 (66.7%)

	
	
	correct
	26 (33.3%)

	17
	How many years has laser been used in dentistry?
	Incorrect
	37 (47.4%)

	
	
	correct
	41 (52.6%)


Table 2 Distribution of Frequency of Responses to Questionnaire Items
	Variable(Awareness)
	Frequency
	Percentage

	Poor
	16
	25.5%

	Average
	57
	73.1%

	Good
	5
	6.4%


Table 3Level of Awareness of the Studied Students
